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A Case of Bergeyella zoohelcum Isolated from a Patient with Cellulitis after a Dog Bite
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Bergeyella zoohelcum is an aerobic gram-negative bacillus frequently found in the normal oral flora of mammals. It rarely causes human infection;
most reported infection cases were associated with animal bites. In this study, we report a case of cellulitis after a dog bite caused by B. zoohel-
cum. A sixty-six-year-old woman presented to the hospital due to soft tissue infection (a finger); the woman was bitten by a dog two days prior to
the hospital visit. Gram-negative bacilli were isolated from pus cultures; identified via MALDI-TOF MS, 16s rRNA sequencing, and automated iden-
tification systems revealed B. zoohelcum. This is the first report of an infectious disease caused by B. zoohelcum in Korea.
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[CRP] 10.43 mg/dL) A5 2748 HATE 45 Xeray FALO|A] &
7hesiertere] o Aol SR 2zlat 4 AR
AR 9 e slertee az

S e T ez Aol A 240 B AAE 2
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Z} BACTEC Plus Aerobic/F, BACTEC Lytic/10 Anaerobic/F (Bec-
ton Dickinson, Sparks, MD, USA) Ho]| 5£35}0] BACTEC FX A]2~
Hl(Becton Dickinson)ollA] BiFsATE 44| F-Lof| A A3t 3%

o] 5 HAAE A2 dalgbdufA|, BRAdlet 3w, MacCon-
key Hl#], phenylethyl alcohol o] E3}0] 35°C Z7gofA] Hf
I, Y HAR At sk thed 5 Al
34 B Gogbul| e HRAlE} Sl A|of| A FrgsiaL vt
St A 4] TR 54 Thate] Tt ] Hzto] Hiek
E ek (Fig. 2). 5% A1) Mt gt ool Ale rldEo]
A& ket I A 7S VITEK 2 (bioMérieux, Dur-
ham, NC, USA, Software version 8.01)2] GN ID cardS- 0]-85}o]
Brevundimonas diminuta (95%)% A=At Matrix-assisted
laser desorption ionization time of fight mass spectrometry (MALDI-
TOF MS, microflex LT, Bruker Daltonics, Bremen, Germany)E- ©]
&3t a5 SHsIA: Auke] a4 MALDI Biotyper
RTC software 3.13} 6,903 MSP (main spectra) Library S ©]-8-5}1%1
th. MALDI-TOF MS A3} Bergeyella zoobelcum (score 2.05DE
ZAE]tk VITEK 2= Software version 9.01%2 H|0]E3} F| GN
ID card® AAHTF B. zoobelcum (99%)2] AIE AL, BD
Phoenix M50 (Becton Dickinson)2 NMIC/ID-504 panelof| A &= B.
zoobelcum (94%) 2.2 &7 = ek ATt 5 2ele fIste]
7}2 16S tRNA 8-z} 7|41 B A8 uh= 2A(Seoul, Korea)©]|
ofzfstol AlYBkick DNA ZZof AH8a AL 5 AGAGTT-
TGATCMTGGCTCAG-3" 27F)1} 5-TACGGYTACCTTGTTACGA-
CTT-3" (1492R) 3., 16S rRNA H7|AE ZAo] ARGRE AlLA|
= 5-GGATTAGATACCCTGGTA-3" (785F)2} 5-CCGTCAATTC-
MTTTRAGTTT-3" (907R)G L. 3 o2 16S rRNA 522} 47]
A]9-& NCBI BLAST database (http:/www.ncbi.nlm.nih.gov/blast/)
oA MG A1t B. zoohelcum RefSeq accession no: JN713353.1)

Fig. 2. Morphological characterization of the Bergeyella zoohelcum clinical isolate. (A) Circular, translucent, and sticky bacterial colonies grew on a
blood agar plate. (B) Gram staining of the Bergeyella zoohelcum shows gram-negative rod-shaped bacilli (magnification: 1,000x).
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T} 9979% (1,440/1443) 2 71 =& AX%S WS, B porco-
rum (RefSeq accession no: NR_136869.1)1} 96.85% (1,383/1,428) %2
FHAR =2 X5 5o B. zoobelcum -2 53519k
Ged sk BaskA ek dabole] Tiet sof Sk
ampicillin/sulbactam 1,500 mg 6A17F ZFA .2 22} A Fof
T 7kste] o]% AT amoxicillin/clavulanic acid 1 g H% 2
B-SPHA A} ol A 4] prEkskltt SaA W 6
= E%‘%‘AMW HIEL 69X 10%/L, FZT 295X 10%/L, C-HF
thill 0.83 mg/dLO 2 Q] o= Fasigon K
A A OLE o] HE] AbA] Hojo] o= wl SR Ezo]
oF QST S A WnE 25U - efefoll A Tz Ao A At 2
o] Wl AAE 212 BacT/Alert FA Plus, BacT/Alert FN Plus (bio-
Mérieux) Ho]| AZ3}o] BacT/Alert VIRTUO A]|AE](bioMérieux)

oAl wiFsHL, P AE-S HEEA @btk - amoxicillin/
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¢

JPI
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clavulanic acid 257F B8 o]Zo||x 7}-eul&rleto] oz H
=, 97, 550] A&E o] 4931 piperacillin/tazobactam 45 g
a2 35 HuiEEAR A wslo] 1097 Rofsjoion], 54
s} P A= S

3 3= Mueller-Hinton 3EHHIX] & 5% HoFAELE 2]
7}8t Mueller-Hinton SEHB|R]ol| A vjOFE]R] oFof, Halgkdul %]
£ o|8alo] FAA| A AARE AlSSEILE Piperacillin, cefta-
zidime, cefoperazone, cefepime, aztreonam, imipenem, amika-
cin, gentamicin, tobramycin, ciprofloxacin, piperacillin/tazobac-
tam, trimethoprim/sulfamethoxazole, amoxicillin/clavulanic acid
of ol tjA = EAH(Thermo Fisher Scientific, Basingstoke, UK)
© 2 A& W31 L, imipenem, meropenem, trimethoprim/
sulfamethoxazole, cefotaxime, ceftriaxone, moxifloxacin, clinda-

mycin, minocycline, penicillin®]] T3} E-test (bioMérieux, Marcy

Table 1. Antimicrobial susceptibility of Bergeyella zoohelcum clinically isolated from pus cultures, as determined by the E-test and disk diffusion

tests, compared to that reported in previous studies

Present study Yietal, 2016 [1] Chen etal, 2017 [2]
Method E-test Disk Diffusion Broth microdilution Disk diffusion
Unit MIC (pg/ml) Zone diameter (mm) MIC (ug/ml) Zone diameter (mm)
Culture media BAP BAP MH broth with 2.5% horse blood MH agar plate with 5% horse blood
Antibiotics
Penicillin 2 0.12
Ampicillin 40
Amoxicillin 0.12
Amoxicillin/clavulanic acid 23
Piperacillin 50
Piperacillin/tazobactam 50
Cefepime 43
Cefoperazone 36
Cefotaxime 0.125 0.03
Ceftazidime 39
Ceftriaxone 0.38 0.06 38
Aztreonam 32
Imipenem 0.032 42
Meropenem 0.032 0.06 40
Amikacin 20
Gentamicin 17 <2 26
Tobramycin 6
Ciprofloxacin 20
Levofloxacin <05 28
Moxifloxacin 0.25
Trimethoprim/sulfamethoxazole 0.75 22 <0.25 40
Clindamycin 0.047 <0.12 28
Erythromycin <025 26
Doxycycline 1
Minocycline 0.25
Tetracycline 2

Abbreviations: MIC, minimal inhibitory concentration; BAP, blood agar plate, MH, Mueller-Hinton.
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I'Etoile, France) & 0]-8-5}0] Z]|4IA)| %= (minimal inhibitory con-
centration, MICO)E A%ith. AR Bergeyella 4| tial 283k 4=
U= A A AR B 712 EAEHA] ol Ui of 7

et glo] olAth 2743 A4S ERHS Table 19] S0F5}eic

LA}

Bergeyella 432 Flavobacteriaceae }of| &34 0]Hofli= CDC
group Ifj organism ©. 2 S|}, 0|5 Weeksella £50.2 £33
ot urease /%= &} MacConkey FHEAH]A|of| A HiF/d<] 2to]
£ Hoj 1994 Vandamme Fof &Jf] 22 40 &2 Fef=|qict
9, 10]. GAJol= B. zoohelcum®] Bergeyella 4:2] 543t F0]3
01} 20159 Sohn S{11]0] B. cardium=, 2016 Zamora S{12]0]
B. porcorum=- WAste] @R & 350] Hi1Eo] Q). Zoohel-
cumO|f= £HL 18402 ‘animal’, 'wound & E5hH, 25
ol osf A= WA S-S WHEE olFeltHs, 7). B.

zoohelcum®) 23t 14| ZrgL- v E &} 71AF v il

E B. zoohelcum 7 A ] 71 ARG AR0 FAdoltk
AR QI7E 7Rl whe ol
& ol R e iR
1= Staphylococcus, Streptococ-
cus, Bacteroides, Peptostreptococcus, Fusobacterium, Prevotella
heparinolytica 5°] QTHI0). THE ol A= B7| Ext oFo] &
ofg 4= qlof =3t o Bt ATt YA e 913 A
A AP Fasit

Bergeyellai= 253t n]AE 577404 A=t 54
= yeld 4= 9lgo] & A Qlt}. VITEK 2+= B. zoobelcum
cardiumE Brevundimonas diminuta® 25 5438= 202

&A1 2iTH2, 11]. BD Phoenix 100 (Becton Dickinson)< Chrys-

T}

B.

eobacterium bemardetiig, MicroScan WalkAway (Siemens Health-

care Diagnostics Inc., West Sacramento, California, USA)+= Bru-

cella melitensisS B. zoobelcum 2.2 Zr5- 4ol = A0 2 B 11

E|QIeH17, 18] & Zgoll A% VITEK 2 (software version 8.01)=

NG FE B. diminutaZ 25 5451 01, software version

9.01 0| E F0)&= B. zoohelcum 2.2 85| FA45IA) o=
o

g
VITEK 2 software®] HloJEj#jo]2 Bl 574 darz|5o] Auol=
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w0} A50] FARE o & Heltk MALDI-TOF MSoj| A score 2.0
oYL R B. zoobelcumE & T2 FHY 4 Aleol LA
=R, 3, 2 SOl A= score 2.0 o4O R UX|ot= AIHE
By

B. zoobelcum=2- B-lactam #|E gAYA| 2} fluoroquinoloneo]] 7+
AL Holal tetracycline, trimethoprim/sulfamethoxazole-2 7+
T3E A5 5 glom, colistind] W& Hol= Aoz deA
QATHL, 2, 4], o4 3£k A e ghEA] ehgkott amo-
xicillin/clavulanic acid, ampicillin/sulbactam, cefuroxime, cipro-
floxacin, oxacillin, penicillin G, meropenem, levofloxacin 5-2] &+
RAIE AHgato] a2 o g ARk SelEe] BaLE T, 2, 4,
0,13, 14]. & Fel= A AR 7+ amoxicillin/clavulanic
acid 27 58 § A4A 935 vh3o] 27| TH= oV H4F
Z4tol ol glof viorel 5] Al 4] A4l wrek pipe-
racillin/tazobactam W ZFALR 2| F7a}o] 25 Q)T

3l == Mueller-Hinton $HEHiR] )| A] Z2kA] FQket. Yi 5
(1], Chen 5{219] A-oljA= T HEF-E 37} Mueller-Hinton
i xloll A A A=A AARS ARYsETI, 2, s HiAl=
Adubz| o 2 HARHO A AREEA] ot Y 2704 HARE Al
57] oKtk B. cardiumol| tisto] 5% HFAEFS 7kt
Mueller-Hinton REuiA|ofl A 8 23 HARS AlRIRE =2
7} Qlojil] 5 ui Il A wiekskgl ot AekA] ersktk 2 S|
oA EeE W= FHFHEAE o] &7 A A At
o 4] cephalosporin A"} carbapenem A|E -5 th=¢] B-lactam
AL HAAIA Fe Mol 9§ JAE Hof o)A
HATE A A A Aot it e 0 = gl
1,2.

B 2= AR5 0] ob= 3t B. zoobelcum®] 23+ 7+ Ao
= A WA Halz o] ofgt mA o] & AR A2 At
A B. zoobelcum®| E-8)=]t} A= amoxicillin/clavulanic acid
BHA Fol 3 Aol AL ZE Sl thslf piperacillin/
tzobactam© 2 A3} HFHO 2 BBt Y 2 B
Ho|| =3} EAAH]o]| 2718 MALDITOF MS@} 16s rRNA ¢37]
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